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FIGURE 4-2   Cost of assembly versus yield of circuit boards with cores of copper-invar, copper-molybdenum, and aluminum-graphite.
8-Layer Polyimide PCB 12"x12"x0.054"
Such economic models of both materials and associated processing are clearly critical for maximizing the usefulness of AEMs.
RESEARCH NEEDS
Research needs in AEMs fall into three overlapping areas: (1) materials-specific problems, (2) issues of integration, and (3) barriers to understanding resulting from inadequate education and training.
Materials
There is a pressing need for materials-specific research, particularly on the relationships among synthesis, processing, properties, and performance. Research in polymers, for example, should be directed at problems of fairly general or wide applicability, problems that, by their nature, will require the application of a variety of scientific and engineering disciplines. Examples include pultrusion with high viscosity thermoplastic matrices, effects of flow fields on discontinuous fiber orientation, and dispersion and adhesion of immiscible polymer melts.
The complex multiphase-flow conditions associated with the casting of MMCs, which limit exploitation of potentially low-cost foundry methods of manufacturing, also need to be studied. Mol-mine the merits of specific process improvements.
